Objective: To analyze adiposity changes in school-age children over a 20 year-period, according to nutritional status.
Introduction
In some countries, demographic, socioeconomic and epidemiological changes led to alterations in nutritional patterns, increasing significantly the prevalence of overweight and obesity, a phenomenon described as nutritional transition. 1, 2 Several factors, such as changes in lifestyle, feeding and stress increase, associated to the technological, economic and social advance over the last decades, led to an increase in obesity worldwide, representing a public health problem. 3 In 2009, one out of every 3 children from 5 to 9 years old was overweight.
Excess weight was observed in 33.5% of Brazilian children, considering that 16.6% of boys and 11.8% of girls were obese. These numbers represent an increase in the prevalence of excess weight in children over 34 years, Modifications of adiposity in school-age children according to nutritional status: a 20-year analysis with an incidence of 10.9% in 1974-1975, 15% in 1989 and 34.8% in 2008-2009 in boys and 8.6% in 1975-1975, 11.9% in 1989 and 32% in 2008-2009 in girls. 4 The early development of chronic non-communicable diseases, such as cardiovascular disease, hypertension, elevated levels of low-density lipoproteins, among others, is associated with high levels of adiposity. 5 Some evidence indicates that the period of greatest risk for the incidence of obesity is the transition between adolescence and the early stages of adulthood, in both sexes and in various ethnic groups. 6 Some international and other Bazilian studies have presented results of adiposity changes over the years, once it has been through modifications. [7] [8] [9] Studies suggest that the variation of the anatomic distribution of body fat is an important morphologic indicator, related to endocrinal and metabolic complications predisposing to the onset and development of cardiovascular diseases. 10 Individuals with centripetal disposition of body fat tend to have higher incidence of diabetes, 11, 12 hypertension, 13 metabolic syndrome and adverse changes in plasma lipoprotein profile. [14] [15] [16] Although central obesity is strongly associated with a range of morbidities, there are few studies that seek to prove this distribution of body fat. Thus, the purpose of this study was to analyze the adiposity changes of school-age children for 20 years, according to the nutritional status.
Methods
The present study is part of the Ilhabela Longitudinal Mixed Project on Growth, Development and Physical fitness, developed by the Study Center of the Physical Fitness Laboratory of São Caetano do Sul (CELAFISCS) since 1978, aiming to study and monitor the growth, development and physical fitness of students in the municipality of Ilhabela (state of São Paulo), Brazil, which has a population of 28,176 inhabitants and a territorial area of 348 km 2 . 17 This is the only longitudinal project conducted in developing countries, whose main feature is the use of unsophisticated materials, easy techniques and simplicity on a method that allows high applicability in large groups. 18 The project conducts an assessment every six months, always in April and October, totalizing 65 assessments and 18,000 records to date, including anthropometric measures and neuromotor, metabolic, postural and physical activity level testing.
To compose the study sample, we performed an analysis of a database consisting of over 16,000 school-age children of both sexes, aged 7-18 years, who participated The characterization of the sample participating in the study is presented in Table 1 . 20 This classification has been used to identify the risk or the actual condition of obesity in populations. 1, 8, 13 However, there are other criteria for the identification of changes in nutritional status related to adiposity. One of the methods used for this purpose is the measurement of SFs, once it has presented significant changes in the adiposity pattern. 9, 18 The present study sought to find matches or differences in the use of Data were presented as mean (X) and standard deviation. To check the normality of the data, the Results Table 2 shows that there was an increase in all variables analyzed, except for triceps and calf skinfolds in males.
In males, height and mid-axillar SFs were significantly To compare the changes in adiposity of each group, we calculated the mean of the ∆% of all the SFs. In males, the largest increase occurred in the overweight group (65.6%), followed by the obese (39.8%) and eutrophic (6.31%). In females, the largest increases occurred similarly in overweight groups (20.9%) and eutrophics (19.6%), followed by the obese group (11%).
Discussion
The results of the present study showed that the accumulation of central subcutaneous fat has risen more steeply than total adiposity assessed by BMI, i.e., even years. In females, the largest increases occurred similarly in the overweight and eutrophic, followed by the obese.
In both sexes, the highest increase was in central SFs, when compared with peripheral SFs. Thus, it is suggested a possible change in body composition, which may be experiencing an increase in fat mass.
